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OT3bIB

OQUIMATLHOrO OIIOHEHTa Ha KaHAMOATCKylo nucceprammio Pomuua Aliekces
Bukroposnua na temy «MccienoBanue GOpMOU3MENCITHS 3aFOTOBKH, 110JIYUCHHOM
BUHTOBOW  HPOIIMBKOM, Ui  HPOM3BOACTBA  JKCIC3HOJOPOXKHBIX  KOJIECY,
IIPEICTABIEHHYIO HA COMCKAHUE YYEHOH CTeNeHHU Kall/iniara TEXHHIeCKUX HayK I10
cnenuaiiHocTH 05.16.05 — O6paboTKa METaIOB AaBJICHIHEM.

JincceprannonHas padoTa BBINOJHEHA HA COBPCMEHHOM YPOBHC, Hariucana
FPAMOTHBLIM TEXHUYECKUM $3BIKOM U COCTOMT M3 BBCJICHMS, IISITH IJIaB, BBHIBOJOB,
oubnuorpapuyeckoro crnucka u3 98 HaUMEHOBalMK M JABYX [PWIOKEHUM,
BKJIFOYAIOIUMX aKThl O BHEAPEHHWE B YYEOHBIA 1IpOIECC W MPOMBIILICIIHOM
anpoOUpOBaHUM, MW3IOKEHHBIX Ha 112 cTpaHHMIIax MaANIMHOITHUCHOIO TCKCTa,
BKJIFOUaioux 53 pucyHka u 21 tabmuity. Conepykanue apropedepara u 11y0nuKanmii
HOJIHOCTHIO COOTBETCTBYET COAECPKAHUIO AUCCEPTALHH.

AKTYanbHOCTH JHCCEPTAIHOHHOH paboThl. Temaruka aucCepTallMOHHOIO
uccienosanust A.B. @omuna o0ycnoBieHa, ¢ OHOW CTOPOHBI, TEM, Y4TO B HHOCIICIICE
BpeMsl 110BBIIAIOTCS TPeOOBAHKS K Ka4eCTBY MOKOBOK, OCOOEHHO OTBCTCTBCIIOND
HasHayelus, C [ENbI0 JIOBBIMEHUA KOHKYPEHTOCIIOCOOHOCTH  BBIIYCKACMBIX
mgenuit. C Opyrod CTOPOHBI, CYILECTBYET HEOOXOJ[MMOCTH COBEPIICHCTBOBAHUS
TEXHOJIIOI'HMYECKUX IIPOLIECCOB IPOU3BOACTBA JeTalle I IKeNe3HOI0POKHOMA
OTpacilyd, 4YTO CBA3aHO C BBEICHHEM B OJKCIUIyaTalldlo MOABMXKHBIX COCTABOB C
IIOBBIMICIHBIMUA ~ CKOPOCTAMHM ABIDKEHUS M YBEJIMYCHHACM TPY30I0;{LCMUOCTH,
KOTOpBIC OOYCIIOBIMBAIOT HEOOXOIMMOCTH IMOBBIIIEIMS KOMIUIEKCA MEXAHMYCCKUX
XapaKTCPUCTHK j[eTaleH.

OjpuM w3 mpejcraBuTeNied TakoW JeTald OTBCTCTBEHHOIO HA3HAYCHMUS,
TpeOyroiel 0osee BBICOKHX 110Ka3aTelel 3KCIUTyaTalloHHBIX CBOUCTB, KAYCCTBA M

HAJACXXHOCTH B COBPEMEHHBLIX YCJIOBUAX SABISACTCSI KCIE3HOAOPOKHLIC KOJeca.



[loBBICHTL MEXAHHUUYECKME II0KA3aTeId HKEJIE3HOJOPOIKHBIX  KOJIEC  BO3MOXKHO
criocobamMu J1eGhopMaIIMOHHON TTPOPAdOTKH CTPYKTYPHl mMeTaiia 3aroToRKM 34 CHCTr
UHTEHCHBHBIX CJIBUTOBBIX JleopMallil IpU  IPOU3BOJICTBE 1OKOBOK  KOJICC.
DddextuBHBIM CIIOCO0OM 1ipopadoTaTh JHTYIO CIPYKTYPY MeTajula 3al'¢TOROK
KETIE3HO/IOPOKHBIX KOJIEC MOXKET SBIATHCA NPUMEHEUEC 3ar0TOBOK, 1I0JIYUYCHHBIX
BUHTOBOW MpoiliMBKOW. (JIHAKO, B HACTOSIIEE BPEMA, JUIL TOTO YTOOLI OUCHMTD
3G deKTUBHOCTL  IPUMEHCHHS  BUHTOBOM  HPOLIMBKA  HPU  U3LCTOBICHMN
KETE3HO/IOPOKHBIX KOJIEC, B CIPABOYHON JIUTEpalype, OTCYTCTBYIOT Jl@HIbIC O
KOJIMYECTBEHHOM BIMSIHUM HA MEXaHHYECKHE MOKa3aiC/IU JIeTalu 1popadorTKi
CTPYKTYpbl Metaiia. Takke, HEOOCTATOYHO U3YyYCH BOIMPOC O BO3MOXKHOCTIN
codeTaHusi TEXHOJOTMH BUHTOBOW MPOKATKU JIUTOW 32r0TOBKHA M IOCIC/LYIONICH
OCaIKH TI10JOM 3arOTOBKM C IIeNbI0 Pa3padOTKH OIITUMANBHBIX TEXIPOIECCOR
[ITAMITIOBKH TOKOBOK >KEJI€3HOJOPOXKHBIX KOJIEC C MOBLIIIEHHBIMU MEXalMYCCKUMM
XapaKTepPUCTUKAMU.

B cBS3M ¢ BBIIIECH3JOKEHHBIM  CUMTAIO, 4TO  BBIOpaiasi  rema
JUccepraronHoi padora Movuna A.B. sBisieTcst akryassboi.

Cowuckare/ieM HOMYyYeH CIENYIOLIIUA OCHOBHOR HOBBLIA HAYYHBINH pe3yiibTar:
Pazpaboran mnaydHo 0OOCHOBaHHBIA  aJIrOPUTM  pacyeTa  TEeXHOJOIMYCCKUX
rapaMeTpoB COUETAHUSI BUHTOBOM IPOIIMBKU JMTON 32'0TOBKH M OCAIKH 11010
3aTOTOBKY MPH IPOU3BOJICTBE KEJIE3HOJOPOKHBIX KOJIEC, 00eCcncanBaONHUIl
3HAYUTECNIHHOE IOBBIIIEHUE IJIACTUYECKUX CBOMCTB U Y/1apHOM BA3KOCTH KOJNCCHOM
CTaJ ¥ B JIUCKe W 000je KoJieca, 0 CPAaBHEHUIO CO CBOMCTBAMH JKEIIC3IOJ(OPOIKHBIX
KOJIEC, M3I'OTOBJICHHBIX 110 TPaIALUOHHON TEXHOJIOTHH.

K nambojiee 3HAYUMbIM HOBBIM HAYYHBIM DC3YVIILTaTaM, ITOJYUCHHLIM 13
JUCCEePTalMOHIION padoTe, Ha MOU B3IJISA, CAEAYET, OTHECTH!

1. ompejiciieHHMe CyNICCTBEHHOrO IIOBBINICHMS [TACTUYECKUX CBOMCTB M
3HAYEHWH  YJIApHOM  BSI3KOCTH  KOJIECHOM  cralin  IPH  HU3LOTOBJICHHM

KCIJIC3HO/IOPOIKHEBIX KOJICC C UCITOJTB30BAHUEM BUHTOBO! [POIIUBKH JIUTOM 3aI0TOBKH



U TOCJHEAYIOWICH OCaAKU IIOJOW 3ar0OTOBKU IO CPABHCHHUIO C TPAIMIIMOHHOMN
TEXHOJIOI'HEN.

2. ompezeneHbl 00JacTH TeOMETPUYECKUX U TEXHOJOTHYECKUX I1apaMeTpos,
IpA  KOTOPBIX BO3MOXHO COYETAaHUE TEXHOJIOTHYCCKUX ONepaluil BHUTOBOK
MPOLIUBKK JIATOW 3aroTOBKMA U IIOCIENYIOUIEH OCa/ (KK IIOJOH 3aroToBKH /Ui
MONyYerusi  CYIHECTBEHHOI'O  IOBBIIIEHUS  MEXAHMYECKHMX  XaPAKTCPHCTHR
KEJIE3HO)IOPOKHBIX KOJIEC.

3. TEopeTHYEeCKUMHU U OKCIIEPUMEHTAIBHBIMUA WCCIASAOBAaHUIMH II0Ka3aHa
BO3MOXKHOCTb [[POU3BOJCTBA JKEJIE3HOMOPOKHBIX KOJICC M3 MOJBIX 3dal'0TOBOK ¢
otHomenuem D/S =3,1 u ortnomennem H/D = 1, moiy«cimbIX MpOMIMBKOA CIMTKE
KOJIECHOM CTanu B CTaHE BUHTOBOM MPOKATKU € KOIP(PUITUSCHTOM BBITSIKKH [1==1,48 1
yIJoM Iojgauv 4° Ipu 3TOM CYIIECTBEHHO MOBBIIIAKOTCS [JIACTHYECKUE CBOWCTBA U
3HAYEHMS! yIAPHOU BA3KOCTH KOJIEC.

IlpakTH4yeckast 3HAYHMOCTb OUCCEPTALUOHION pabOTHI 3aKIIOUacTCs, B
MOTy4YeHue KOHKPETHBLIX PEKOMEHIAUN IS MPOEKTUPOBAHHUS TEXHOJOTMYCCKUX
MIPOUECCOB COYETAHUs BUHTOBOU IMPOIIMBKH JIMTOW 34I'0TOBKH W OCAJ(KU 1I10JI0H
3arOTOBKH IIPU I[POU3BOJICTBE >Keﬂe3Hoz[6po>I<HLIX KOJIEC, [IpX 3TOM 00eCIICUHBACTCS
YBEIUYEHNE MEXAHUYCCKUX XapaKTEpUCTUK Kojec. JluccepranTtom Owmm pemeit
UENBbIA psJl SKCIICPUMEHTANILHBIX 33J1a4 C IPUBICYCHKWCM COBPEMEHHBLIX METO[0B
MOJIEIUPOBAHUs TEXHOJOTHYECCKUX OIlepalvid, HCHOJL3YEMBIX JUIS HPOU3BOJICTBRA
XKEJE3HO/IOPOKHBIX KOJIEC, @ TAK)Ke BBIITOJIHEH OONBIION 00HeM IKCIePUMENTAIILIBIX
paboT Mo OMPeCICHUIO MEXaHNIECKIX XapaKTePUCTHK.

[Tokazana 3¢ }eKTUBHOCTh MPUMEHEHHUS MPOIlCCcCa IPOMIKUBKU B YIIYUIIEHNC
MEXaHUUCCKUX CBOMCTB KOJIECHOW CTalW. YCTaHOBMCIHO, YTO JlehOopMarvoHioc
BO3JIEMCTBUE  METOAOM  BMHTOBOW IPOIIMBKM  CIIOCOOCTBYET  11OBBITICHMIO
IUTACTUYECKUX CBOMCTB M 3HAYEHUW YNAPHOW BS3KOCTM KoOJecHOM cramu. llpu
KOMOMHUPOBAHHOM cxeme jichopMannu (BUHTOBASI IMPOLIMBKA + CBOOOIAsA 0CAIKa)

u nocaeyromein TMO coxpalisieTcss HacleIOBaHHUE ITUX CBOMCTB.



[lpakTHucckass 3HAYMMOCTH PE3yJbTaTOB paloThi OATBEPXKACHA aKIaMH O
BHEJIPCHWHM PE3yJIbTATOB KAaWIUAATCKOW JuccepTanuoniof paboTel & yucOHblii
nponecc Ha kapeape TOTII HUTY « MUCuCy» u 11poMbinlieHHOM allpoOupoBalust 1
IIPUMEHCHHS MOJIBIX 3ar0TOBOK, ITOJIYYEHHBIX IIPOLMIMBKOI CIUTKA KOJICCIHONW CTalM B
CTaHe BUHTOBOM 1IPOKATKH, JUISl IPOU3BOACTBA XKEIIE3HO/[OPOKHBIX KOJICC JIMAMCTPOM
957 mm 1o 'OC'T 10791.

JlocToBepHOCTH MONYYCHHBIX Pe3yJIbTATOB.

OcHOBHBIC HAy4yHBIE IIOJIOXKEHWS, BBIBOJIBI M PCKOMEHIALUU JIMCCCPTAIUM
000CHOBAIIBI, OazupyroTes Ha  pe3yJibTarax, JIOCTOBEPHOCTD KOTOPBIX
MOJATBEPIK/IA€TCst  HCIOJB30BAHUEM  COBPEMEHHBIX  TCXHHYECKHUX  CPCICTB M
o0opy/loBaHUs, IIPUMCHEHUEM DOKCHEPUMEHTAIBHBIX W TEOPETUYECKUX MCTOJI0B
UCCIAEAOBAHNS, MaTEMaTHYCCKOM  00paOOTKOM  JIallEHbIX C  HCIIONL30BANKUCM
BBIYUCITUTENbHON  TexHuku. [IpomblnmieHHOoe — anpoOupoBaHUE — 110)ITBCPINIO
aJIeKBaTHOCTh MOJIYYEHHBIX PE3yIbTATOB.

3aMevanusi MO JUccepTaloOHHON paboTe.

B kawecrBe 3amMcuanHuMs MO JAUCCEPTANMOHIION HEOOXOJHUMO  OTMCTHT
CIenyroee:

1. B Texcre guccepraimoHHON paboTHl Ha cTp. 59 ykazaHo: « AHaJW3 POBEJICIT

1o 3HaucHuAM Jjicopmarnuy (Jiedhopmanuu o Muzecy ), paccuntannyio B8 Deform 110

bopmyiie 5:3/?-\/(;—gz)?'+(52—g3)2+(g3—'51)2 (6) e &, ...& - TIABHBIC
D

nedopmanmu no Mwzecy, a £ - AedopMauus o Mwuzecy, WIH HHTCHCHUBHOCTD
nedopmanuu (Ucronb3yercss TepMuH effective strain, 4To 0O3HAYACT HAKOTUICHIIAs
nedopmarus)». Beipaxxenue «Effective strain» ucnosib3yercs Taxke B 1OJITHCH K

pucyHky 3.14 (ctp. 60). Ha camom nene B Deform «Eflective strain» 1o napamerp

Onksucra, T.€. ¢ = j g"dr, rne &" - MHTEHCUBHOCTBH cKopocred aedopmarimit. Kakas
I

UMEHHO )ichopmalids UMesach B BULY?



2. 1lpuw KOMOBIOTCPIIOM MOZCIUPOBAHUE TCXIIGJIOTHYCCKUX OICPAlUHA ¢
NpUMeHeHUEM ITporpamMmmMmioro komiuiekca Deform, B kauecTse HCXOIHOTO napamerpa
OBLIO KCIIONB30BAHO 3HAUYCHHUC (aKTOpa TPEeHUs CTaim 110 cramu pasuoe 0.3 (ctp. 42).
W3 tekcra muccepTallid HE SICHO, YeM OOOCHOBAaH TakKoW BBIOOp 3Hauenus daxropa
TPEHUs /I ropsiyero AehopMUpPOBaHUS IPU MOACIHAPOBAHMH OIIEPALIUN OCAJKH.

3. beuto 06l 1eleco00pa3Ho UCMOIB30BATh U3BCCTIHIC METOJIbI [LIAHUPOBAlINI
MHOTO(hAKTOPHBIX JKCIIEPUMCHTOB [JI1 TOTO, YTOObi OICHUTB CTCIICIH BIWSIHHS
KKJOr0 TEXHOJIOIMYECKOTO IlapaMeTpa Mpouecca BUHTOBOM MPOIIMBKY U OCAJIKH
IIOJION 3al'0TOBKA HAa MEXAHWYECKUE XapPaKTePUCTHKH JKCJIE3HOMOPOXKHBIX KOJIeC U
MOI00HLIC UM U3JICIUSI.

4. K coxajleHW10, UCCIIeNyeMBI UHTEpPBAI BapbUpPOBAHUS KOX(DGUIIKHCITOR
BRITSDKKH U=1,48;1,62 1 yrox ronauu 3=4° nmpu BUHTOBOH [TPOUIMBKC HA HPOHIHUBIOM
CTaHe ¢ MOTYT TOKa3aTh IIOJHYIO KapTUHY BIMSIHUS MEXaHWYECKUX CBOMCTB
MOJTY4YeHIION MOJION 3arOTOBKU Ha MEXaHUYECKHE CBOMCTBA OCAXKEHHBIX ITOKOBOK, U B
KOHEYHOM CYEeTe Ha BO3MOXKHOCTH TIOJMYUYCHUS KOMIUICKCA MCXAHHYCCKUX
XapaKTCPUCTHUK B F'OTOBOM JKEJIE3HOAOPOKHOM KOJIeCc.

5. ABTOpPOM WUCIOJB3YIOTCS TEPMHHBI «CBOOO/LiIAas OCalKa», «ocajixa B
TEXHOJIOI'MYECKOM KOJIBIIEY, KOTOpBIE cCKopee MOYHO OTHCCTH K
npogeccuoHanLIoOMy JKaproiy, T.K. OHM He cooTncrcrBytoT Tepmuiiam ['OCTa
(TOCT 18970-84. OOpaborka MetamnoB nasineres. Ormepanuu  KOBKA ¢
MTaMIIOBKU. TCpMHUHBI U OTIPC/IETICHUS)

CrenmaHHble 3aMeYaHUA HOCAT YaCTHBIM XapaKTCp W CYLIECTBEHHO 1€ CIFKAIOT
o0mIedl J0CTAaTOMHO BBICOKOW IOJIOXKHUTENBHON OLEHKH JIMCCEPTAIMOHIION padorhl,
KOTOpasl BLITOIHEHA Ha BHICOKOM HAYYHO-METOAUIECKOM YPOBHE.

3axaouenue mo padore. B uemoMm mpeacraBicniias JAUCCEpTAIUs SBIISIETCS
3aBEPIICIIION HCCIeI0BaTeILCKOM paboTol, coleprkaiicd HOBBIC Haydibie U
TeXHUYECKUE PCLIEHMS, COBOKYIIHOCTH KOTOPBIX MOXII0 KBATHGULIIMPOBATL Kak
pelleHrsl 3aJadyd, WMCIOINEN CYyIIECTBEHHOE 3HAYCHWC JUIS Pa3BUTHS TCOPHHU 1

MMpaKTUKH 06pa6OTKI/I METAIJIOB  OJAaBJICHUCM. ]1()(3'2'(-)BepHOCTI> n  TOYHOCTD
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IIOJIydellIbIX aBTOPOM TEOPETHYECKHUX M BKCIIEPUMCHTAIBHBIX PE3YJLTaToB He
BBI3BIBACT COMIICHHH.

Taxum oOpaszom, faHHas paboTa HOJHOCTHIO oTBeuacT TpedboBanmsim BAK PO,
NpeNbABIAEMBIM K KaHIMJIATCKUM AuccepranmsaM, a cc aBrop Pommu Anekcceit
BukToposrd 3aciy’KUBaeT MPUCYKIEHUS YYCHON CTElEHM KaHAMJATa TCXHUYCCKUX

Hayk 1o cirenraibHocTH 05.16.05 — O6paboTka MeTaioB J[ABJICHUEM.
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